%3 (J. Korean Grassl. Sci.) 24(1): 1~10, 2004

Orchardgrass 3 White Clover2| E#E 2 JB#E KHHHOIA
NI&#RAFe, Mn, Cu, Zn, Mo, B)2| #H&HERR7I $4& 2| 0igf
S0l 0jxlE P
M. 5% 5 HASIES(T/aTHE % S84 HASEHE)S &3 U
> W3l

8 & =

Effects of Combined Micronutrient(Fe, Mn, Cu, Zn, Mo and B)
Application on Forage Traits in Pure and Mixed Swards of

Orchardgrass and White Clover
. Changes in the contents and yields of N-compounds(crude/pure

protein and soluble N-compounds) in forage plants
Yeun Kyu Jung

ABSTRACT

This pot experiment was conducted to investigate the effects of combined micronutrient application(T;
control, T>; Fe, T3; Fe+Mn, T4; FetMn+Cu, Ts; Fe+tMn+Cu+Zn, T, FetMn+Cu+Znt+Mo, T7; Fe+Mn+
Cu+Zn+Mo+B) on forage performance of pure and mixed cultures of orchardgrass and white clover. The
third part was concerned with the changes in the contents and yields of N-compounds (crude/pure
protein and soluble N-compounds) in forages. The results obtained are summarized as follows:

1. The contents of N-compounds(crude/pure protein and soluble N-compounds) were generally different
according to the forage species, whether it was a pure or mixed culture, and additional fertilization,
especially N. In orchardgrass, these contents were relatively low at the T; and Tg in both pure and
mixed cultures. In white clover, these contents were relatively decreased by the T, T3, and Ts in
mixed culture.

2. The treatments influenced relatively more on the yields of crude/pure protein than on the dry matter
yields of forages, and this tendency was more significant in white clover than in orchardgrass.

3. In white clover, the great differences in the yields of crude protein by the treatments occurred
especially in mixed culture and at Sth cut without no additional fertilization. In white clover, the
positive effects of optimum treatments on the yields of crude protein seemed to be decreased by the
additional fertilization, especially N. In mixed culture, the favorable growth of white clover by the
optimum treatments tended to be positively related to the favorable contents and yields of N-
compounds. The changes in the yields of pure protein were similar to the tendency of crude protein

(Key words: Combined micronutrients, Orchardgrass, White clover, Pure and mixed swards, Contents

and yields of N-compounds<crude and pure protein>)
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Table 1. Amounts of macronutrients used for establishment and maintenance of the pure and
mixed swards of orchardgrass and white clover

. Anions(A) Cations(C) Total ions
Unit S P P K Ca Mg P (AYHC)
me/pot 172 23 45 240 76 67 67 210  (240)+(210)=450
%" 71 10 19 100 36 32 32 100 (53.3)H46.7)=100.0

" %; relative percent of application rates, related to the application amounts (me/pot).
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Table 2. Application amount and combination of micronutrients used for establishment
and maintenance of the pure and mixed swards of orchardgrass and white clover

(me/pot)
Treatments” Cations Anions
Fe Mn Cu Zn 2 Mo B 2
T 0.025 0.025 0.0125 0.0125  0.0750 0.015 0.06 0.075
T, 0.250 0.025 0.0125  0.0125  0.3000 0.015 0.06 0.075
T 0.250 0250 0.0125 0.0125 0.5250 0.015 0.06 0.075
T4 0.250 0.250  0.1250 0.0125  0.6375 0.015 0.06 0.075
Ts 0.250 0.250  0.1250 0.1250  0.7500 0.015 0.06 0.075
Ts 0.250 0250  0.1250 0.1250  0.7500 0.150 0.06 0.210
T, 0.250 0.250 0.1250  0.1250  0.7500 0.150 0.60 0.750

) Treatments of combined micronutrients; T); control, T»; Fe, T3; Fe+Mn, Ts; FetMn+Cu, Ts; FetMn+Cu+Zn,

Ts; FetMn+CutZntMo, T;; FetMn+Cut+Zn+Mo+B.
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Table 3. Contents of crude and pure protein, and soluble N-compounds in forages as
influenced by the application of combined micronutrients(Fe, Mn, Cu, Zn, Mo, and B)
(mg/g, DM basis)

Crude protein (A+B) Pure protein (A) Soluble N-compounds (B)

Treat-

ments”

Orchardgrass in pure culture

T 194 166 106 285 163 139 83 203 31 27 23 79
T2 208 166 110 28 172 139 86 207 36 27 24 79
T; 191 165 105 273 157 135 85 183 34 30 20 90
T4 207 175 107 274 171 145 87 185 36 30 20 89
Ts 211 168 106 267 171 141 84 186 40 27 22 81
Ts 205 165 108 270 167 135 84 173 38 30 20 97
Ty 218 153 105 290 178 125 85 213 40 28 20 77

Orchardgrass in mixed culture

T 18 175 103 287 153 142 82 206 32 33 21 81
T2 180 174 113 288 151 138 90 194 29 36 23 95
T3 181 180 113 267 154 138 92 169 27 42 21 98
Ta 179 168 108 281 151 132 88 173 28 36 20 108
Ts 193 179 107 263 157 140 88 172 36 39 19 91
Ts 160 178 108 267 138 137 88 173 22 41 20 94
T, 185 158 111 289 155 130 &9 210 30 28 22 79
White clover in pure culture
T 199 199 240 298 165 151 195 204 34 48 45 94
T2 213 205 234 292 179 152 186 207 34 53 43 85
Ts 206 210 240 296 172 156 192 213 34 54 48 83
Ta 205 219 243 293 168 168 197 212 37 51 46 81
Ts 204 222 241 291 169 170 189 203 35 52 52 88
Ts 199 209 245 294 164 167 196 206 35 42 49 88
Tr 207 216 244 283 174 169 195 210 33 47 49 73

White clover in mixed culture

T, 187 173 215 299 155 136 135 210 32 37 80 89
T2 194 194 235 313 157 153 145 205 37 41 90 108
T 194 167 241 300 158 131 155 209 36 36 86 91
T4 189 180 245 293 160 141 156 206 29 39 89 87
Ts 209 196 244 297 172 160 157 207 37 36 87 90
Te 184 181 234 297 157 143 152 208 27 38 82 89
Ty 200 194 257 294 164 152 159 211 36 42 98 93

Y Treatments of combined micronutrients; Ti; control, T,; Fe, Ts; FetMn, Tg; Fe+Mn+Cu, Ts; Fe+Mn+Cu+Zn,
Ts; Fe+Mn+CutZntMo, Tr; FetMn+Cu+Zn+Mo+B.
? 5th cut without additional fertilization.
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Table 4. Percent relative yields” of crude protein by forage plants as influenced by the
combined micronutrients(Fe, Mn, Cu, Zn, Mo, and B) applied

Treat- Percent relative yields of crude protein by cut
ments” 1 3 5% 6 1 3 5 6
Orchardgrass in pure culture Orchardgrass in mixed culture
T 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
T2 104.0 107.8 116.7 105.5 95.7 82.9 110.2 84.5
T; 93.9 93.6 934 56.0 106.2 95.8 112.5 54.5
T4 973 100.7 108.4 82.6 88.2 82.2 115.6 65.4
Ts 97.7 99.1 113.2 80.0 97.2 79.2 102.3 57.6
Ts 93.5 87.6 103.1 50.8 83.1 80.2 93.4 49.0
Ty 1119 101.0 97.4 101.2 103.3 86.7 119.5 98.6
White clover in pure culture White clover in mixed culture
T, 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
T2 106.7 97.1 105.7 104.5 106.2 141.0 65.4 43.5
T3 97.8 98.6 115.5 99.4 90.3 85.5 2224 2109
Ta 106.6 99.2 120.5 112.2 108.5 170.3 296.7 241.7
Ts 104.3 106.5 130.2 113.9 1123 159.4 334.6 201.3
Ts 103.2 104.3 1113 102.1 112.9 149.2 216.8 157.8
T; 109.6 116.2 141.2 127.8 121.3 172.0 338.6 209.6

D Percent relative yields(%) of crude protein over each control(Ti=100.0%).

? Treatments of combined micronutrients; Ti; control, Ty; Fe, T3 Fe+Mn, Ts; Fe+Mn+Cu, Ts; Fe+rMn+Cu+Zn,
Te; FetMn+Cu+Znt+Mo, T7; Fe+Mn+Cut+Zn+Mo+B.
% 5th cut without additional fertilization.
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Table 5. Percent relative yield” of crude protein in mixed forages”? as influenced by the
application of combined micronutrients(Fe, Mn, Cu, Zn, Mo, and B) applied

Percent relative yield(%) of crude protein by cut

Treatments

1 3 5° 6
Ti(control) 100.0 100.0 100.0 100.0
T(Fe) 99.6 95.1 92.0 77.8
T3(FetMn) 99.7 93.7 157.5 80.1
T4(Fe+Mn+Cu) 95.8 100.8 190.1 94.2
Ts(FetMn+Cut+Zn) 102.8 96.1 197.7 81.1
Ts(Fe+Mn+Cu+Zn+Mo) 94.1 94.7 143.9 66.8
Ts(Fe+Mn+Cut+Znt+Mo+B) 110.0 104.6 209.7 116.8

)]

®  sth cut without additional fertilization.
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